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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smooth the vertical 
movement of an upper body and movement of joints by 
providing an upper body vertical target position deciding 
means which decides the vertical target position of the upper 
body based on the upper body locus and a leg part link locus. 
SOLUTION: A walking way of the feet is decided so as to be 
stored in a ROM 84 of a control unit 26 as a foot flat locus 
parameter. An upper body locus parameter is so decided as 
to satisfy a decided target ZMP and stored in the ROM 84. 
The stored parameters are read out one after another so as 
to be inputted in a foot flat locus calculation algorithm and an 
upper body locus calculation algorithm so that a leg part link 
locus containing at least either one of the target position or 
the posture in the tip part of the leg link, namely, the foot flat 
position and posture of the both legs and the upper body 
posture and a horizontal position are calculated. 
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S U «0ii*3W*SiS 1 4tcJ^r«fS0 

t£At/cWJgfrU S 1 6 CCJI^WfSB t (*fi£B# 

spj) tc*j^sg#±f*7KTtt» (xb.Yb), sm±»mm 

Mi ( Xsup , Ysup , Zsup , Xswq , Yswq , Zswq) 3d <£ T$^%fe ( Q X s 
up, 0ysup, ^zsup, 0xswq, ^yswq, ^zswq)^^^ 

"Tic Ch6©fi»R!iS4ir*4o 
[0 0 6 2] Xl^S 1 8tca^aSJb#K3Zb* 

[0 0 6 3] H6B*CDatI±f*«3^T;bri UXA 

[0 0 6 4] a 06 cc5t-rT^=f y XAttta©!* 



SCI 2 



[0 06 5 ] %tc, ±fl*3*»jer4fc«><Z)»aiL/ 
r«T©^ (5fe©2^7C"C©«W©S;8 a^Cffi^) £jg 

f(0sup,(9swq ) =C • • *S1 3 
[0 0 6 6 ] C<DmM®B1&eiZ. 1 3 *st 

fi-T 5±ftiS3 *B«±f*«3 4 l/trSSE-r S J: 5 K 0 

/c 0 ^ ±^3*a:ffiWicfl¥< ci^rsft^ot^ 



[0 0 6 7 ]«T, 06©7P-?t^h*t»5Bt5 
4, JfeTS 1 0 0^cte^raS±*Sf3Zb^<R^-r 

So cn«, a«R±fti*3zb*iR*?a»tcj:^T*a> 

[0 0 6 8] m^r s l o 2 *iSr s 1 o 4 tcm&s m 

IHU/ca«±(*7K¥ttS (xb, Yb) , «a*±fWi3z 
- h>ffiKU:S45lSiS» <*5t>tt»Sft£) ^rffl^r 50 b, a«±#g6» (6>xb, 6>yb, 0zb) , HWeco^r 
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comms-w- (8.wmffi) &g • (xsu P , ysu P , zsu 

p, 9 xsup, ©ysup, 9 zsup , Xswq, Yswq, Zswq, 0xsw 
q, Oyswq, 6>zswq) #>6. «M3*fflt»CJ:-5'C3tf*J» 

(ommmmmam (mm) twHommxmm&M (m 
m) $ ^ic^mm^mmmmmiiLm. (mm) t 
mm^w-am. (SMmmmm) <om. < taxsup, aysu 
p, azsupj <bt»^) tmmommwMm&m. (mm) 
tsm&w&m (£tw»ii) ©m < rAxswq, ays 

wq, AZswqJ 

[0 0 69],iWS106 Kit*. HftKI&WEfflfc: 10 

S-5i»ria^oStc«£r>-t:3d#lMiaRlflsft0sup iiSEW 
«885;ft0swq =£*fe*. &»tS 1 0 8 Kit*. 

1 3 ©|ffii2CDfji<O^Err £3jta6-5>„ JrffcfityCtt. 0^© 

*n<. sU 2©;&2;fo&5g»c*aa*ur2&Err £»tfi 

[0070]^tS110 Kit*. Err ©SS*ffI#l|x 

KSRflcoi t^ffiJWrt #> . * t £ ft « I^St? * 5 & £ ac 
-H5-/h3t>*iS*»4«»T-r-5. s i i orfpg^fflWrt. 

BP*i. +^/h3«,»i*iJBr3ft-5i#«S 1 1 2 Kit*. 
^©£*©±#]Sf3Zb£SM±ffcflS3Ct&Sl/r:/P 20 

[ 0 0 7 1 ] AW, S 1 1 0"CSS2ft5i#»S 1 1 

4KI§, 0^©JS«SKJ;oTliiiKS ft. 

C ©S»SErr ©5££ Z b riBflfcft 0 &©r * 
S„ il,>TSl 16(Cit*. ^©i#©@S±j*iS3K 
- S - Err £Jn*.ft:fifL BP%. ^Err KilS4Stfc 

a^r z b tr>hmLhicmzmct£±.tm%immi. 

Z bfCftAU S 1 0 4 (CHS. 
[00 7 2 ]^, H»O^NS0^tt*J«C»«J*t?»a*± 
f*l«3CC-S • Err *Bnitfcffl#H«©5ei»#£jH*.S 30 
6 ©t? , * ©BSRC » a *LhfM* § &*!&©££ 

S*S^.«&{c-T5©*sai: Lt>„ 

[0073] M5ya- • ? + - hicR-Si, i^TS 

2 0 Kii^g«±{#7K¥<4§ (xb.Yb ) , BtSLhfMf 
Szb. gtlLWfcsgH' (0xb, 0yb, 0 zb) . pW©S« 
JS¥ (JStrflgp) (Xsup, Ysup, Zsup, 0xs 
up, 0ysup, 6 zsup, Xswq, Yswq, Zswq, 9 xswq, 0ysw 
q, tfzswq) J&> ©it ^X?S©(Cj;->T 
gtH^MMifiJ. BP*>. M»10R<L>. 12R (L) 
ttdfl 2ffi©|Wt5©S«#«£*i*3., #JMfc|JMMI« 40 
HifiB UfcR AM 7 4 fCfgi&frf-S. 

[0074] ^>rs 2 2 «cit*, $ttbtcmmmffift t 

&€>J:5(c. H»fBL/fc?glS4l»2tc*il,irnzKf \-<D± 
B8»#l*sS£fidW»3ft&. ffiU C©M»ft-p— #IWW 

<SiE3ft-C7i>6IWg5ft^«&e>ftS3&J. Cft4>C©H93 

So 

[0 07 5 ] C ©^*S©^S8W±gB©ftP < #JS L fc© 50 
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fcj&ve. #>-o^{iL aia*jj;c) f JDiia©JIitiil^/h3< % 

[0 07 6 ] Etc, m&LtcJ: *> tc^ftfK yrj^-c 

tMB*iiWirrse£#rSS©r. BStStS^KgfiJS^ 

[0 07 7 ] jgtc, !9E^JHfl«»ftK*fl/T*H*Sifl: 

— #©W5fcii£*#-*3±tf5<!:-e©J& 
aUBftU «*©JW*#«S**£:t3W-c*. W5feffi© 

-ess. 

[0 07 8] KK, ±#©$SlL^l^fitg*^^ < &£ {c 
oftragfcW»©ffiK*iWK:£ffc (*W0) 0, mfE±ft 

©«SifiDEri^«adB3Wfc*c{c tzitct zmwck i&sci* 

i^RSWjiOia^CimS. (88. SSRg 

Sn <**> -r£fc©-e*ft«sc>. 

[0 0 7 9] a8«C©^©H2©HJS©^g|K#-5 

$|g©titj£*^-ft£fi&:7'p » ^0r-* 0.09 tt^-©«r 

[0 08 0 ] H2 ©H*S©i^J!|-C«. B 8 0C^-T*p< , 

» 1 ©Hli©0SS©±{*ffiS^T;Ud" y X^fc^ 6 
J:»)^WK:»Hl Otcm-rjr^tc. J£¥ (iBW 

JS¥) ©a«MtB©«i»*, *P=K-y h ##3f£iMET^ 
[0 08 1 ] 09«^2©HJiS©^{c#S$|g©S& 

Mtm 1 (Dmm<Dmm<Dm 5 iPHnt?*So 

[0 08 2 ] KnttMfii. S 2 0 0 K*JCi-C<K®« 

j;^tc^*^$ftfc{g« mm) &?m»'-<5jt-tt 

feasor itttJ$ftS= fctS2 0 2K:IWIg± 
f*K$Z b*<g^e*L. S20 4^rgrS2 0 6CCiiA 
T?» 1 ©*»©»* <bBI«Kffi«±©flai©***«& 

So 

[0 0 8 3 ] J^T, S 2 0 8^02 1 8 4lg*C^lCD 
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< & £ J; 5 tc±fti» $ ZMjEtcwm? Zcttt-c^zt 

[0 08 5] ^. gll CD3IJfeCD0M(C$S-<-5. *|-£-(C 
iot Kfltig $ titc±#m 3 *«S-T -5H ta # 9 h ©<g 

[0 08 6] ±#©±TSSil£ J ?>^}36-y-/tl^ 
(DTWM&m&KZ < TJE¥2 2 R < L) <Dffl&EEifi{& 

[ 0 0 8 7 ] 11 1 2 BCO»9i©*3 ©SSOiiiCf 20 

S):©^Efe^§ 0 
[0 08 8] ^3 ©HSfe©^««H2 ©^Jfe©ff^©^ 

ftMJ; ! 3fg<K^bfc 0 BP*;, a l 2(c*$t,»r^lKttX 
«rtf|Si(cot,>r©, #ff JSIKIfe <f©^tf ©«fttM 

[0 08 9] HI 3(«h(C±-5T^3n5±ft«J 
[0 09 0] BP*3, HtS© 2 S*fc?T P s> h 1 ©^tfflJ 

)g?Mgpi6R (D zmf-cmf? 

fi^jM^a^Si, *^©±Tt&*^* < £c -y 40 
rSSHJS^©±TJS^ (±TflnaLK> ©SEftJBBjWt 
SSffii©SJ&143&5S{fcLfcf3, H8H#>6©flfi*S;>j#5 

[0 09 1 ] »3©HJt©^tt±sB©SP< ^UfcC 
[0 09 2] H 1 4 ltZ<Dmi<Dm4<Dmtii<DBi&lCffi 

[0093] m4<Dmm<D^mt, m3<omm<Dmmt 
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<, 3a©£^«lSf^"5^-3? ; S:^-5J:5{CLfc 0 BP 
-~ £ *s <£ CHRtlJE^tt^ 7^-^2*65:53 a©'-? 

^ ^ - # t*(c . {gffla¥«igf#ar &=r y 
[0094] Mm^mmmr)^' y xa 2 -cjwhs 

fig • $&) B> ft 1 ©H^©ff^^a^/c**Wa« 

mibicmm-rz, 4>©-e& *) . mr *=f y 

[0095] mffic. ±.i£m$®:mT )i3 y xa & 3 fi 

ffiS§n. ±f*Ht$TJU=f yXA2T?9«€$tl-5»l© 
JW'JXAI, 3-C&^3tt5fflZbl,3 ±f*K§© 

f - * « s ^M^-rn si^tc^^ni.. 

[0 0 9 6] ^§tifc3ffiI©fiB^l/^W^n ^ 

6 ti /c±f*ia ^fccfco'-e©^©^^^^-^^; a-^'i > 

[0 09 7] ^ 4 © J|*©».«B±fd©*P < «)SLfc© 
^©*R < . 3 <l©?g0©^4izbav4 ^<S?) S c i r Hig 

[0 09 8] C Ct. ^2 &t,> L.SI4 ©HJfe©0gS^?ffl 

^«cb> ^wsc©^*-r6-r„ 

^ (#P3¥5 - 3 2 4 1 1 5^fatt©^i) *ffit>r^ 
[0 09 9] 02>5:l,>L/*4©SUS©^fliCC*jt» 

©^J^WTcc^-ro 

a) a«±#*^p*W»3W, ^T-'-^r-^-efBtt^ 
*rc t> 3 B, f c -^7 : --^©$feR^?:-r'2>, BP 
*3 , ^fiB#^iJ t <£ 15 ab €» F^© @ tl±f#fig 

6B, iStl (C7S-TJ:^«:)i5^„ 
[0100] 
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mi: 

m 

Xbv(t)=2WnXKt+kAt) 
k=n 

Xbv(t)tt«fJ»tO«»Jitt:*5fLttKo 
[ 0 1 0 1 ] b ) *&(D&^f**^«*:7 -f jrHr fie 10 

(Tns +1)/ (TdS +1 ) 

[ 0 1 0 2 3 H 1 5 BCO»91©*5 ©SOfcO^MKCffi 

costly sn%, Jd* w ^ ®u£t )\y ^ y x a * ^-r ? u - 

[0103] H5C0*J6<DJ^J8r«, H 1 5 &C^T*D 
[0 1 0 5 ] £lTSMri"££, S3 0 0iCfel^Il(D 

S^<Dff$Sra^/ci:^§^;i/-^> (126 
(ccr rflMjBj ic^) t utrtBa.sc 

[0106] SH>T S 3 0 2 CCjl^*»fc±#iS3CC 
[0107] m5<Dmm<DBMte±m<Dm<ffif&LtcC 

•So 

0 & i s* fc tt, ¥ftf tic «t o T±tM5 $ 
T# 6 & t » ft:* , jttE&%£ffil$ft*B§lt i & 3Sft €> 

C 0 1 0 9 ] H 1 7 ttC©|69i©»f 6 ©^©J&SRKfli 50 
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&^w<Dmfc*m?m&7v v 9m-c*> o . a 1 8 «^ 

©KrfF, BPS. ±(WlS«3erjU=fyXAt5*r7n- 
[Olio] l?6©j|ffe©^Sg{c*ot:(i. H l <dW& 

<DBm* m^xntcs m±ms s ( * i t m 5 ) 
f#/c a«±f*i« $ ( m 2 jsasg tt^) ©ins^ste t 

[Oil l]0187a--?t-h £#Mt/Tf&6 © 

j§56©ji5*&ccGS-5glB©_tffcii5 s ^ser^ >; XA4gj 

BJ-r^ 0 ^ #§4)S5i:it§ >7Ji3 XABf 
1 <D9m<DBM<Dm 5 iin«r-& s„ 

[oi 12] 5fe-r s 400 ia$i*rm i ommommx 
cm i WMftt) zmz. m^r s 4 o 2 tc^rst 

So 

[01 13] «h,vc s 4 0 iicm/u-e^i&mm (mm 

t) t?OI*W 1 , W2^St5. {Mb, 1*W1, 
W21J, Wl +W2 = 1 *ISSL, VI, W2^-ti-€-n 

©B#r 9 i^{ tjw» 6 frtt $> & j: 5 cc^bet s„ iws4 
0 6Kii^»nfi^i&ffl*#m-rs„ bp*, mi, mz 
(Dmmmicffig. l tcm^w 1 , w 2 4^ d ti# fc^* 

[0114] 06©Hjfe©j£flgK*oTWLhgB©#n< 1f 

ttSCi^ ^©^©^^©^fticjjp^r. g 
SlftftSKo^t, 0 1 M^«:*f LTt^^tf IS2 © 
ffiMB*$>Z>— yEfith 0 (C-TS £ , ±TffiiH*W 1 f&CC 
tg^-rSCi^-C^So ffiU, h 0 *flf< OMg&t, 

» h©SS» <£M«im©ffl> ^#fiOfc< fc4«h*t* 

So 

to 1 1 53 (ss. m6<Dmm<DBmx*t l mmz®2'?<D 

[0 1 16 3 Sfti> IS6©l|]fe©^«irW, H 2 11*0 
«. (it3f5R«#fe it(csx.« v m©**©J&MKH» 
L/H 5 ©H)!fe©0JiK:^Lft:^-ffi^©^ffi*ffll»rf# 
Si^tcLft:^. Wl ©HJiS©^SSfct»L/IS5©||*fe© 

«a»© t » r ft #> ^ffl t » r f#r ft i > . 

[01173 w*.i*. mi<ommo>mm. m2<omm<D 
urn* *si>»»3 fct^u»5 <Dm&(DKm*m^x'j> 

fc< it l«©±{*KSJDKi©K**«>v EK*©«8I5% 

^?>ft:aifc©±f*;* 3 o r -e ft e. ©««» 

[0 1183 lECc, «T©*ffi(cJ:o-r:j«jft»*»'r*> 

S) 
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[oii9] m 5 <Dmm<Dmm <t s& ^ffieBwa 

[ 0 1 2 0 ] H 1 9 ttC <DfMB<Z>#7 oraojBJBKft 20 
[0121] »7©jaii©»«IK*orB:, ®6CDj« 

[0122]EI20^U-- **-h*#JK0r*7<D 

[0 1 2 3 ] Mrmm-r&t, s 5 0 o&^os 5 0 6 

{*W2£f#fcflL S 5 0 8 K»A,rWfcHBfcft5 ©flJfc 
[0124] H7(DH«i<DJKfi8«±ia©*n< flftffiOft:© 

[01251121 BC(D^(DH8<DH^0[)^tC^ 

[0126] m 8 commmm cc & r &s , la^coip 

»5BiSM£JSf5iWc, »3MS^£ft4fli8ftJI5 

a&tiHKc&Ku -en^s^ws, w6*ffl^oojn« 

*W1, W3, W5, W4, W6«, * 

[0127] »8©*j6©jf$j!gtcteiir«±iBOin< fit so 
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[0128]^ cneu:K:T»it**i^«ai«¥^* 

iLtfe, MSjOjIJK, fttittttt* «fc»in*S«fa# 
[0129)122 UC<D$m<Dm9 <D9m<D&mttC{% 
*y^r«4JE (JE) *tTOnsK^ h**tft£U ^cd^ 

[0130] erRBwrst, H5%©4jaiMfa#9 h 

10 0ft ±f* (»*) 1 0 2 *ftKtttt«M« 1 
04 (MIBU/cmicDMIi5) */M^ri»S3*xS4*© 
JWSRU >^ 1 0 6*155:*. 4*©JWSBy >^ 1 0 6tt 
*03Bft (W5fe4B) 1 0 8 iOBCClftHffl 1 

10 {wmhtcm2(omm) %mzz> 0 mmtorx^ 

[0131] HSK©4JEi&fTO#v h 1 0 Ofcfc^rfc 
ffin<Dmnmm-V<D2£#ft&tfy b l Jh 
f*l 0 2 0)7^(41 (Xb, Yb) fc«=fc^i£ ((9xb, 9y 
b, 0 zb) #C^tM:tt©i*3 Z b **3()tli 

10 4, 1 1 0£IBHMflJU JcoTHtc^EnrSW* 

[0132] ±IET\ 132 3 CC^TSp < Z b 

±f* 1 0 2 OJSffiOD^tv 10 2a £J*ffi 1 1 2 t<D 

®m3m (njjjjfa) $mvm-?o *fc4*<D»aB , ;> 

* 1 0 6(DJ»HggBl 1 0(Dft&%6 n, 1 0 8 CD 

fig^ (Xn f Yn, Zn) (n : 1—4) "C^To 
[0133] »90l8Sli©»«K:«S»«©«r^*H2 

47n- • **~b*m&i>xmmt&±. seoo* 

6S 6 0 4 *t?^CD^©0«i|g^«ia*ffofc 

f& s 6 o 6 ccaL^riWB t cctews as±#*5p^a 

(Xb f Yb) , (0xb, Oyb, 0 7b) % te<t 

EFSWS^Mffijl (Xn, Yn, Zn ) (n : 1-4) 
tf>, S6 0 8CCji^BS±ft]S3Zb**«)-So 

[0134] 02 5B^<D^*^-rit^-^> • 7 

n-.?t-hr*l OTPMSi, S 70 0, s 

7 0 2 %mx S 7 0 4 CCji*, SSiiftaWfia (Xb.Y 
b), {ga«±f*S3 Z b , ±ft*» ( 0 xb, 0 yb, 0 z 
b) , *5j:Cfl»jfeaBfi« (Xn,Yn, Zn) «W©B* 
f*W«BBfiP 1 0 4(Dfig (ffiS) £B«W5fc»l 0 8 CD 
fi^CDM (AXn, AYn, AZn) ?:*^*o 02 3tCCtl 
^>CDffl^^To 

[0135] XC^S 7 0 6 &Cji^*»fcM*6>0^ 
^r^Err *m^<DiU< S 7 1 0 iCjtt^^ 

«S 7 1 2CCit^iftCC, S^StiS t#«S 7 1 4^C 
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[0136] ^9©^jfffe©^»±IB©*P< ffif&Ltct 
4M (4W) *ffn*'^ Meteor 2J£ 

[0137] ±fa©#P< . 'Pt£ < i fc_Mfc 2 4 i . HUia 10 

±mcm i ©wffi i o , i2, 1 4R (D iftbxm 

*S3 ft£«®#©JW§B V > 9 2 t frh & g . mrtaWSR y 

>^*S j e-<D^g|5*r-(C^< <h & 1 <1©^ 2©Mf5 1 
6R (L) &mi,~C%:Zm3&W}Utfv h©a#g£jS& 

me *s i » r, fi t a±f#©*¥-#fa a«fia *j J: o«© 
§£i&<, ±ftw»%ias£'r*±ft«iB«93e^s (s 1 

U > *&tt«5£*« (S 1 6) . 4s£Wtgiaf&5£3ftfc 20 

j&r-siftteia^atwaB^je^s (sis, sio 

0ftt>t/S116, S 2 0 0&t,»OS 2 1 8, S30 0 
&1>US3 0 2, S4004l^S406, S5 0 0& 
^IS5 0 8, S608, S7 0 0&i,»LS7 1 6) * 

[oi3 8] sifc, H«fB±*©isiL*iqi{i5[a«cwrsa 

6 ttSSSSe#«> 1WSB» 1 *j «fc tf» 2 ©AMI ft 30 

{*e f jic»H2©M®i 6 r (D ©4>&< ifcti-rn*' 

©^&(t n T -2. » & * t£i&$mmfr h a s m&rc $> 5 £p 

[0139] *fc, tuiam i fe«fco*»2©isgi5©ii>^< 
i t> \,>~ftifr<DmiLtc mv&mz &ftw$mwp> <=> & ■& 
*ss&&*. H5ria^2©wipi 6R ( i ) ©^$*$<fcc«iK 

[oi40] ifc, «fSLhft©MSttri^ffi«3&j^:* < & 

[0141] sfc, irE±ft©*^j$ia*fi«*si» 

gg&©:2>Ec< th^-TtiiP^ M:fomiCiXg.¥-2 2R 
(L) k «fc»JAftW{c««EWSlrM»l 8, 2 OR 
( L) ft: £*HRffiW&fflrc ab -5 Sp < L- fc„ 

14. luia±#:©iSa:^©@#{4M^n{S (nil)i* 

/TT £ n S£Mug&5£#^ (S4006l»l/S402, 

S5 00%t>LS5 0 2) , teJcWiria^iMfBriffl© 50 
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a«fi*«tospiftii**8&a^flwuj#a (s 4 0 

4, S406. S504, S 5 0 6) #«>;fc¥ 

[0143] Bfta^ffl*«J3afi¥^)ffi ( S 4 0 

4, S406, S504, S 5 0 6 ) X&2>im< ffif&L 
tc. 

[0144] *yt, Butaiftisit^atsfia^^ 

{tT&TflHbf^S 4 to*, S302, S 50 8) 4 

[0145] *yt, wr8B±«<fiia*isia«fi[a»3e#s 

[0146] £/c. IK, KnB«3esnfc±*f«l»i. 

»-3c»raaiwaft**«>*s««aftiicffl*R (S2 

0) , teJ:t>*HuiaB«Mgpftift:.5J:^{CBuia»lteJ; 
a £ »2©Mg5^^[i*fJffl-r-2.^fiftiJffli^ ( S 2 2 ) * 

[0147] s/t, Huiajw^«&n^»; h*s2W*wr 

S^fa zK ? h "C* 0 . BtFia^ 1 ©KSS^flSMSB 1 0 , 

i2, hr (D , f>ifa»2 commmmB 1 6 r 

[0148] Sfc, puiBJWsWiiatf : ^ h*i3WfeLh© 
W^P^W-T -S^W^tf a*K ^ F"C4>0 » bmIB^ 1 ©WW 

**#w«jRWffli io4. ffria* 2 (Dmm^mmm 1 1 o 

[0149] COmnZM 1 ©**©JK»36>6* 

9 <Dmm<Dftm * r * #jn o ti&bj l -c * yt*s v cct 

* 1 ©^)fe©fi2,«&£T?ay^fc1i fiS(c-5t,>-c#S-rS 
<t, »6^ft:3i^Mi5!fCeisup,6lswq ) iltit Si 

St . 0 sup S fcW 0 swq ^ * fcW * £ 
§l^aUCia-5"< <tf(0sup,0swq ) (DffijfimisbX: AS < 

ft:£J:^(cS^©^MS 

[oi5o](sa. f = c«, i/f = l/c-p- 1 = - 

[0 15 1 ] f 1 ©»©BItli, »6#>£& 

«• &&ii>hm**-??4 zxmnicjz-ixmibzci: 

g ic^s-r SCiOTtS ©"C . 0 1 <D3m<DMM<D^ 
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